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Lesson 6

Analysis and
Interpretation
of Surveillance

Data
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Objectives for Lesson 6

• Describe methodological approaches to surveillance analysis

• Describe practical approaches to surveillance analysis

• Present surveillance data by time, place, and person

• Describe concept of rates and standardization of rates

• Describe approaches to exploratory data analysis

• Demonstrate uses of graphics and maps

• Describe systematic interpretation of surveillance data
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Considerations in Analysis of
Surveillance Data

• Know inherent idiosyncrasies of data set

• Proceed from simplest to most complex

• Realize when inaccuracies in data preclude
more sophisticated analyses
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Key Concepts that Determine
Accuracy of Surveillance Data

Reliability:

Is a particular
condition reported
consistently by
different
observers?

Validity:

Does the particular
condition as
reported reflect the
true condition as it
occurs?
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Basic Epidemiological
Parameters

• Time

• Place

• Person
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Data Analysis by Time

• Compare number of case reports
received during a specific interval

• Compare number of cases for a current
time period with number reported
during same interval during previous
time period
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Data Analysis by Place

• Where exposure occurred, not where it’s reported
from

• Allows prevention resources to be targeted
effectively

• Use of computers and spatial mapping software
allows for sophisticated analysis
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Data Analysis by Person

Possible variables:
age

gender

race or ethnicity

marital status

occupation

levels of income and education
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Interactions Among Time,
Place, and Person

• Interactions can obscure patterns of disease
and injury

• Syphilis in the 1980s
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Rate = Frequency of an Event

Numerator:

number of
occurrences of an
event during a
specified time

Denominator:

size of population
in which the
event occurs
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Ratio / Proportion / Rate

Ratio: any quotient obtained by dividing one
quantity by another

Proportion: special type of ratio in which numerator
is a subset of the denominator population

Rate: may be a proportion or may be limited in
scope
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Use of Rates in Epidemiology

• To formulate and test hypotheses about
causes

• To identify risk factors for disease and
injury

• To provide valid comparisons within or
among populations for specific times
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Types of Rates

• Crude Rates:  describe a population

• Specific Rates:  examine differences
between a subpopulation and the entire
population

• Standardized Rates:  adjust rates when
comparing populations
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When should indirect
standardization be used?

• when any of the specific rates in the study
population are unavailable

• when such small numbers exist in
categories of strata that data are unreliable
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Data that must be available to use
indirect adjustment to a rate:

• specific rates for the selected population

• distribution for the study population across
the same strata as those used in calculating
specific rates

• crude rate for the study population

• crude rate for the standard population



 Lesson 6 Page 23  of  79

Advantages of Standardized Rates

• Adjust for confounding variables

• Provide measure which is easy to compare

• Have smaller standard error than specific rates

• Are more accurate and stable than specific rates

• Are more available for certain groups
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Disadvantages of
Standardized Rates

• May mask the difference

• Magnitude is arbitrary and depends on
standard population
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Analysis of Rate

1.  Calculate crude rates

2.  Compute relevant specific rates

3.  Select standard population (if appropriate)

4.  Present information using tables or maps

5.  Apply statistical procedure

 (z test, Poisson parameters, chi-square analyses, time
series methods)
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Exploratory Data Analysis

• Serves as initial step in analysis

• Provides enumerative, graphic detective work

• Minimizes assumptions

• Allows data to motivate analysis

• Combines ease of description with quantitative
knowledge
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Steps in EDA

1. Use visual displays to convey structure of
data and analyses

2. Transform data mathematically to simplify
distribution

3. Investigate influence of outliers

4. Examine residuals
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Purpose of Graphics

• To visually display measured quantities

• To allow researchers to mesh presentation
and analysis

• To organize, summarize, and display
information clearly and effectively
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Tables

• Arrange data in rows and columns

• Demonstrate data patterns and relationships
among variables

• Serve as a source of information for other
types of data graphics
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Guidelines for Developing a
Table

• Describe what, when, where in the title

• Label rows and columns clearly

• Provide units of measure

• Provide row and column totals

• Define abbreviations and symbols

• Note data exclusions

• References Source

• Should stand alone
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Graphs

• Visually display quantitative information

• Provide system of coordinates

• Assist reader to visualize patterns and
trends
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Guidelines in Developing
Graphs

• Label title, source, axes, scales, legend

• Minimize the number of coordinate lines

• Portray frequency on the vertical scale, starting with
zero

• Portray method of classification on the horizontal scale

• Indicate units of measure

• Define abbreviations and symbols

• Note data exclusions
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England’s population 1974-1994 and target for the year 2000  by sex, adults aged 16 and over



 Lesson 6 Page 47  of  79



 Lesson 6 Page 48  of  79



 Lesson 6 Page 49  of  79



 Lesson 6 Page 50  of  79

Maps

• Graphically represent data using location
and geographic coordinates

• Provide a clear, concise, and quick method
for grasping data
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Limitations in Data

• Under-reporting

• Unrepresentativeness

• Inconsistent case definitions
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Considerations
for Interpreting

Data

• Has nature of
reporting changed?

• Have new providers or
geographic areas
entered the system?

• Has case definition
changed?

• Has new intervention
been introduced?
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Interpretive Uses for
Surveillance Data

• Monitoring trends

• Identifying epidemics

• Identifying syndrome

• Evaluating public policy

• Projecting future needs
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